The goal of the 'Healthy Start, Healthy State' study was to describe changes in the implementation of healthy nutrition and physical activity (PA) best practices in early child care and education (ECE) settings from 2010 to 2016. A cohort of 215 Minnesota licensed center-and family/home-based providers completed a survey describing 15 nutrition and 8 PA best practices that they "already do" in 2010 and again in 2016 were analyzed in 2016. There was a significant net implementation rate increase for 15 best practices (10 nutrition, 5 PA) in centers and 12 best practices (8 nutrition, 4 PA) in family/home-based programs. The 2010 nutrition and PA scores were negatively associated with mean change in 2016 indicating the decreased potential for improvement among sites with more best practices already implemented in 2010. Adjusted for 2010 nutrition score and other factors, centers implemented, on average, 1.45 more nutrition best practices from 2010 to 2016 than family/ home based programs, and CACFP participating programs implemented, on average, 1.7 more nutrition best practices from 2010 to 2016 than non-CACFP participants. Urbanicity, provider education, and provider years of experience were not significantly associated with 2010-2016 change in nutrition score. The mean PA score change had a small but significant increase for each additional year of provider ECE experience after adjusting for the 2010 score. State-level surveillance of implemented best practices in ECE settings is useful. Findings identify opportunities for stakeholders to respond with targeted technical support and training and to consider potential future policy levers.
Introduction
A responsible reaction to the obesity epidemic in early childhood is directing resources towards early care and education (ECE) settings to better support healthy weight promoting environments (Institute of Medicine, 2011; Ward et al., 2013) . However, reviewing interventions within ECE settings that aimed to limit unhealthy weight gain and promote healthy weight management reveals mixed results (Hesketh and Campbell, 2010; Campbell and Hesketh, 2007; Sisson et al., 2016) . Recent literature suggests improved regulatory policy within ECE settings may offer a promising alternative to individual interventions by yielding more favorable child diet, activity and weight outcomes as well as broader societal level economic impacts (Ritchie et al., 2015; Wright et al., 2015) .
To achieve improved child health outcomes, national association experts recommend better alignment between best practices grounded in scientific evidence and state regulatory policy (Buscemi et al., 2015; Benjamin Neelon and Briley, 2011) . Most states lack strong regulations for nutrition and physical activity (PA) practices within ECE settings. Furthermore, implementation variability of nutrition and PA between states that do have regulations is considerable (Larson et al., 2011) . 'Achieving a State of Healthy Weight', a report of state regulations across a variety of healthy weight practices in ECE settings, provides an annual snapshot of obesity prevention language in child care regulations by state. The report confirmed only a 5% increase in full implementation and a 1% increase in partial implementation of 47 recommended policies from 2010 to 2015 (page 7) (National Resource Center for Health and Safety in Child Care and Early Education, 2016) . Evidence is emerging that training, support and resources for ECE providers are necessary if state policies are to be strengthened and aligned with best practices (Nanney et al., 2016a; Tovar et al., 2015) . The role of state agencies and sponsors in providing training and technical assistance in ECE settings is particularly important with the need to implement federal standards required by the Child and Adult Care Food Program (CACFP) (Child and adult care food program: meal pattern revisions related to the healthy, hunger-free kids act of 2010).
Despite the potentially broad reach of state policy enactment, the possibility for unintended consequences following increased regulations must also be considered. There is some evidence that stricter regulations among ECE settings could exacerbate disparities. In their economic analysis Hotz and Xiao (2011) identify pros and cons of increasing regulations on ECE programs with gains primarily seen among those living in higher income areas (Hotz and Xiao, 2011) . Another study describes concerns expressed by a stakeholder group indicating that stricter regulations and the costs associated may result in increased tuition and child care costs for low income families (Sisson et al., 2016) . The potential for additional ECE policies to lead to greater health inequity is concerning as childhood obesity is seen disproportionally in racial and ethnic minority and low income children (Ogden et al., 2016) .
The prevalence of obesity is 5.2% among non-Hispanic white preschoolers, twice as high among non-Hispanic black preschoolers at 10.4%, and three times as high among Hispanic preschoolers at 15.6% (Ogden et al., 2016) . The prevalence of obesity is 5.7% among 2-5 year old children living in households headed by an individual with greater than a high school degree and twice as high (13.6%) among children living in households headed by an individual that did not complete high school (Ogden et al., 2016) . Therefore, careful regulatory construction and consistent monitoring of a broad range of potential outcomes, including disparities is important.
A gap exists in our understanding of how current federal, state, and/ or local best practice policy initiatives are being translated into implementation at the program level (Dietz, 2015) . State surveillance to monitor policy implementation, identify support needed, and assess progress over time across ECE programs is needed to inform decision makers. Established state specific surveillance systems exist (School Health Profiles, Minnesota Student Survey) to monitor weight-related student behaviors, health outcomes, nutrition and PA policies and practices in school settings. These tools have effectively been used to describe trends in school policies and practices (Larson et al., 2014; Kubik et al., 2013) , identify disparities (Larson et al., 2016; Caspi et al., 2015) , and evaluate the impact of school environments upon the diet and PA behaviors and weights of students. (Nanney et al., 2016b; Nanney et al., 2014; Hearst et al., 2018; Kubik et al., 2015) Evaluating the weight-related behaviors and outcomes of children in ECE settings is a priority gap to be addressed (Ward et al., 2013) . Similar to school settings, there is a growing body of evidence addressing disparities in the social and physical child-care environments provided for young children (Dietz, 2015) .
In 2010, the University of Minnesota and University of Wisconsin Clinical and Translational Science Institutes funded a cross-university collaboration that resulted in a bi-state survey of nearly 900 licensed ECE providers. This research established baseline prevalence data on the implementation of healthy nutrition and PA best practices, perceived difficulty and barriers to implementation, and provider training needs (Nanney et al., 2016a; Caspi et al., 2015; Arcan et al., 2015) . In 2016, the Minnesota team launched another survey among licensed Minnesota providers that included the 2010 provider participants. The present study, 'Healthy Start, Healthy State', describes best practice trends related to healthy nutrition and PA among a cohort of licensed center-and family/home-based programs from 2010 to 2016. The longitudinal cohort design generates data necessary for stakeholders to defend, maintain, or strengthen existing supports and regulations and anticipate additional needs of ECE providers.
Methods

Study design and program recruitment
In 2010, a stratified random sampling procedure was utilized to select representative cross-sections of licensed ECE programs throughout Minnesota; 500 center-based, and 500 family home-based licensed programs were randomly selected and invited to participate in the survey utilizing a publically available list. Recruitment of ECE providers was designed to balance participants by program type in order to assess potentially meaningful differences. A comparison of the 2010 and 2016 state license databases revealed that 43% of providers that were eligible to be randomly selected to participate in the 2010 survey were no longer licensed to provide care in 2016. This represents 20% of center-based and 46% of family/home-based ECE sites in Minnesota. The loss rate of unlicensed providers was significantly higher among rural sites than urban sites (p for Chi-square test < 0.0001). Childcare centers were significantly more likely to still be in practice in 2015-2016 than family/home-based childcare (80.6% vs 60.3%, p < 0.0001).
From February through May 2016, providers were invited to participate in the 'Healthy Start, Healthy State' follow-up study if their site had completed the 2010 survey and had an active license to provide care in Minnesota in 2016. Recruitment strategies were consistent across both time points. Providers were mailed a packet that included the study description, a link to the online survey, a paper copy of the survey, and a postage paid return envelope to return a completed paper survey. Consenting ECE providers confirmed their contact information for future communication and to receive study results. Finally, providers were given a gift card for participation in the study ($20 in 2010 and $30 in 2016) . Reminder cards, emails and phone calls were used to encourage participation. Among the 2010 survey participants, 318 (182 center, 115 family/home-based) were still licensed and subsequently invited to participate in the 2016 follow-up survey; of those invited 215 (72%) completed the survey instrument (128 center and 87 family/ home). To assess non-response bias 2010 site characteristics were used. Comparisons between the 215 sites who responded and the 103 that did not respond to the 2016 survey identified no significant differences in site or provider characteristics evaluated. The University of Minnesota Institutional Review Board approved the study protocol.
Survey development
The 'Healthy Start, Healthy State' study team reengaged the original (2010) study stakeholders, along with new members. Together, the study team and the stakeholder group built upon the 2010 survey instrument by reviewing the relevance of previous items, identifying updates in best practices to include, and anticipating areas of future importance. Most of the 2010 items were retained to facilitate a longitudinal cohort comparison while addressing new stakeholder needs and minimizing respondent burden. A review of the current best practices for nutrition (e.g., NAP SACC (https://gonapsacc.org/resources/nap-sacc-materials), American Heart Association (Policy recommendations for obesity prevention in early care and education settings, 2015)) and physical activity (e.g., YMCA (The YMCA's Healthy Eating and Physical Activity Standards for Early Childhood and Afterschool Programs), Let's Move Child Care! (Let's Move! Child Care: Tools for Child and Day Care Centers and Family-Care Homes)) in ECE settings for infants and children ages birth to five was completed. Each survey item was then assessed for alignment with federal policy (e.g., CACFP proposed rule (Child and adult care food program: meal pattern revisions related to the healthy, hunger-free kids act of 2010)), national association updates (e.g., Caring for Our Children (American Academy of Pediatrics et al., 2012)), and Minnesota law (Minnesota Department of Human Services 2015 Legislative Session Summary). Nutrition and Physical Activity Practices: 15 Nutrition practices included questions within five categories assessing whether providers: 1) serve healthy meals and snacks, including beverages (n = 9), 2) attend nutrition training at least once in the past year (n = 1), 3) provide nutrition education lessons to children at least three times a year (n = 1), 4) encourage healthy eating habits and provider/staff role modeling (n = 3), and 5) write and implement a healthy nutrition policy (n = 1). Eight PA practices were constructed under five categories assessing whether providers: 1) meet frequency and time standards for PA, including for children with special needs (n = 3), 2) limit inactive time (n = 2), 3) attend PA training at least once a year (n = 1) 4) provide PA lessons to children at least 3 times a year (n = 1) and 5) write and implement a PA policy (n = 1). Providers were asked to indicate whether 'I do this already' (yes/no). 2010 and 2016 implementation rates for each best practice were calculated as the proportion of sites that had already implemented ('I do this already') the M.S. Nanney et al. Preventive Medicine Reports 10 (2018) 234-241 practice in each year. Net change from 2010 to 2016 in implementation rates was calculated as the 2016 implementation rate minus the 2010 implementation rate (i.e. absolute percent change); positive net change for a best practice reflects an increase in implementation rate for that practice from 2010 to 2016. Nutrition and PA summary scores for 2010 and 2016 were constructed by summing the number of nutrition and PA best practices already implemented in each year. The 2016 nutrition summary score had a mean (SD) of 8.4 (3.4) and ranged from 0 to 15; Cronbach's alpha = 0.78. The 2016 PA summary score had a mean (SD) of 4.6 (2.3) and ranged from 0 to 8; Cronbach's alpha = 0.75. Change in nutrition and PA best practice summary scores was calculated as the 2016 nutrition/PA summary score minus the 2010 nutrition/PA summary score for each site; positive nutrition and PA change scores reflect an increase from 2010 to 2016 in number of nutrition and PA best practices implemented, respectively.
'Healthy
Geographic location
The Census tract-based Rural Urban Commuting Area (RUCA) version 3 data, based on 2010 census commuting data with a ZIP code approximation available on the Center for Rural Health website, was merged with survey data by ZIP code to identify geographic location for each program site. RUCA codes identify four main locations which were combined into Urban (RUCA "Metropolitan" codes 1-3) or Rural (includes RUCA Large rural city/town ("Micropolitan") codes 4-6, Small rural town codes 7-9, and Rural areas code 10).
Statistical analysis
Descriptive statistics include mean (SD) for continuous measures and n (%) for categorical measures. Cronbach's alpha was used to evaluate internal reliability of the summated nutrition and PA scores. Analysis methods appropriate for paired data were used to evaluate mean change over time in summary scores and change over time in individual best practice implementation rates in this cohort of ECE sites with providers who completed both 2010 and 2016 surveys. Comparisons were stratified by program type (center-and family/ home-based). Paired t-tests were used to test mean change from 2010 to 2016 in the nutrition and PA summary scores within each program type. McNemar's chi-square test was used to test for change in implementation rates of individual best practices from 2010 to 2016. Generalized linear models were used to estimate associations between program and provider characteristics and change from 2010 to 2016 in Nutrition and PA best practice summary scores, both unadjusted and adjusted for other factors. A type I error rate (alpha) of 0.05 was used to identify significance of statistical tests. No adjustment for multiple comparisons was done. SAS version 9.4 was used for all statistical analysis.
Results
In 2016, study participants had a mean age of 46 (SD = 10.9), were primarily non-Hispanic White (95%), and about half had a bachelor's degree or higher (74% centers, 18% family/home-based). The average number of years of experience was 18 (SD = 9.8) with the majority of providers reporting preparing food on-site (84%) and participating in the CACFP (63%). See Table 1 for additional details. Table 2 shows that 2016 implementation rates for individual nutrition and PA best practices ranged from 18% to 88%. There was a significant net implementation rate increase for 15 best practices (10 nutrition and 5 PA) in centers. Best practices with a net implementation rate increase near 25% in centers were: provide PA education lessons for children at least three times a year (+27.4%), serve only white (unflavored), low fat milk to children two years or older (+27.3%), and provide a minimum of 60 min of PA per day (+23.4%). McNemar's chisquare tests for these changes in PA best practice implementation rates were significant (p < 0.001 for all). In family/home-based programs, there were significant net implementation rate increases in 12 best practices (8 nutrition and 4 PA). Best practices with a net implementation rate increase near 25% in family/home-based programs were: attend PA training at least once per year (+26.4%), serve high sugar foods less than once per week or not at all (+25.3%), allow children to decide when they are full (+25.3%), serve only white (unflavored), low fat milk to children two years or older (+25.3%), and never serve sugary drinks (+24.2%). McNemar's chi-square tests for these changes in nutrition best practice implementation rates were significant (p < 0.001 for all). There were no significant net implementation rate changes in either direction for family/home-based or center programs for the following practices: serve low sodium meals or snacks every day (marginally significant increases), serve only 100% fruit juice and limit to 4-6 oz per day or less, attend healthy eating and nutrition training at least once per year (not counting CACFP training), and write and implement a PA policy (marginally significant increases). The lack of significant net implementation rate changes for serving only 100% fruit juice and limiting to 4-6 oz per day or less are attributable, in part, to high 2010 implementation rates of this best practice: 62% in centers and 71% in family/home-based programs. Center-based programs had significant increases from 2010 to 2016 in nutrition and PA best practices implementation scores with a mean (SE) increase of 1.9 (0.4) nutrition and 1.2 (0.2) PA practices (p < 0.01 for both). Family/ home-based programs had similar increases in nutrition and PA best practices implementation summary scores with a mean (SE) increase of 1.8 (0.3) nutrition and 1.0 (0.3) PA practices (p < 0.01 for both). Table 3 includes generalized linear model estimates of associations between program and provider characteristics and nutrition and PA implementation summary score change from 2010 to 2016. Only baseline (2010) nutrition and PA scores were significantly associated with change from 2010 to 2016 in nutrition and PA summary scores in unadjusted analyses (data not shown). In a model adjusted for other program and provider characteristics (childcare type, urbanicity, CACFP participation, provider education and provider years of experience), the 2010 nutrition summary score was negatively and significantly associated with mean change in nutrition summary score with a 0.8 point decrease in mean nutrition score change (p < 0.0001) for each additional nutrition practice already implemented in 2010, indicating the decreased potential for improvement among sites that had more nutrition best practices already implemented in 2010. Adjusted for this strong effect of 2010 nutrition score and other factors, centers implemented, on average, 1.45 more nutrition best practices from 2010 to 2016 than family/home based programs, and CACFP participating programs implemented, on average, 1.7 more nutrition best practices from 2010 to 2016 than non-CACFP participants. Urbanicity, provider education, and provider years of experience were not significantly associated with 2010-2016 change in nutrition score. Adjusted for the same factors, the 2010 PA summary score was negatively and significantly associated with mean change in 2016 PA summary score with a 0.3 point decrease in mean PA score change (p < 0.0001) for each additional PA practice already implemented in 2010, again reflecting the decreased potential for improvement in programs that had already implemented more PA best practices in 2010. The mean PA score change had a small but significant (p = 0.018) increase for each additional year of provider ECE experience after adjusting for the 2010 score and other factors in the model. Unlike the model for change in nutrition summary score, program type and CACFP participation were not associated with mean change in PA summary score after adjusting for 2010 PA score and other factors.
Discussion
Study findings revealed significant net implementation rate increases from 2010 to 2016 for 12 best practices (8 nutrition, 4 PA) in family/home-based programs, 5 best practices had a net increase of about 25%. Centers had significant net implementation rate increases for 15 best practices (10 nutrition, 5 PA), 3 had a net increase of about 25%. These improvements took place within a state policy environment that did not enact a single additional nutrition or PA policy targeting ECE settings during the study observation period (from 2010 to 2016). Since these improvements cannot be attributed to changes in state policy they may be a result of focused efforts made by other state and local initiatives. For example, in Minnesota, the Statewide Health Improvement Program (SHIP) (Minnesota State Health Improvement Program, n.d), a state funded investment focusing on increasing physical activity, improving nutrition and reducing the number of people who use or are exposed to tobacco, targets ECE, school, and workplace settings. Nearly 18% of providers in the current sample indicated receiving direct support from SHIP, and more may have benefitted from some form of SHIP funded programming without being aware of it. Other national and state initiatives offering support for ECE providers include Let's Move! Child Care (Let's Move! Child Care: Tools for Child and Day Care Centers and Family-Care Homes), Farm to Childcare (National Farm to School Network), the Healthy, HungerFree Kids Act (Child and adult care food program: meal pattern Preventive Medicine Reports 10 (2018) 234-241 revisions related to the healthy, Hunger-free Kids Act of 2010), Minnesota Food Charter (Minnesota Food Charter), and Minnesota's Born to Thrive initiative (Born To Thrive). Licensed small family/home-based programs in Minnesota have a high participation rate in the CACFP, which provides unique training opportunities. For example, the largest sponsoring agency, Providers Choice, provides training for small family/home-based providers relating to nutrition and active play, beyond the CACFP meal pattern requirements. This supports the current study findings that CACFP participation was a positive predictor of change in the nutrition best practice score; however, not for change in PA score. Several research studies have identified positive associations with CACFP participation and healthier meals and snacks in ECE settings and preschooler diet and weight status (Lumeng et al., 2015; Ritchie et al., 2012) . In general, there has been a widespread focus on healthy eating and physical activity within local and national media outlets. Specific impact of this social shift is challenging to quantify, it is possible that this has influenced provider actions to some degree. A recent systematic review of interventions in ECE centers identified that providing technical support and training for environmental changes appeared to demonstrate favorable effect on nutrition outcomes (Sisson et al., 2016) . Relatedly, an ecologic evaluation of ECE settings conducted in New York City reported that an improvement in the weight status of low income children within these settings was observed from 2004 to 2006 to 2008-2010 ; researchers concluded that observed improvements could be attributed to efforts by multiple stakeholders working in concert to achieve the same goal (Sekhobo et al., 2014) . These studies and our findings indicate that providers are best equipped to adhere to best practice when they receive support and training from multiple sources. Our findings identified no significant change in either direction by either ECE program type for serving low sodium meals or snacks, limiting 100% juice consumption to 4-6 oz a day (attributable in part to The federal rule does not directly address sodium in foods. In 2010, top barriers to achieving best nutrition and PA practices were 'cost of healthy foods' and "weather", respectively (Nanney et al., 2016a) . They also remain the top barriers in 2016 (data not shown). Exploring strategies that address these barriers should also consider how to intersect with supporting providers in meeting best practices where progress has stalled (e.g., serve low sodium foods), as well as those best practices that have demonstrated momentum but still have room to improve (e.g., provide PA lessons). For example, one way to address the barrier of food cost with the goal of increasing the number of low sodium food served would be through design of programs that develop providers' food preparation skills and literacy; by improving food preparation skills they will be better equipped to prepare less processed foods while still adhering to a tight food budget.
Study strengths and limitations
To our knowledge the longitudinal cohort study design, generated from an initial random sample of licensed ECE programs in 2010 and follow-up in 2016, is the first reported in the ECE literature and serves as a model for other states. Prior work demonstrates that a sampling design that allows for comparisons in implementation of policies and practices across program types is necessary (Nanney et al., 2016a) . Significant stakeholder input on survey development potentially adds to the utility of the data. However, the results of the 'Healthy Start, Healthy State' study are limited to Minnesota and may not be generalizable to other states. In addition, the findings are limited to practices of licensed ECE providers and may not apply to unlicensed family, friend and neighbor caregivers. Also, nearly half (49%) of center ECE providers reported that children in their care spoke a language other than English at home. The stakeholder group discussed the need to gather data from providers primarily caring for immigrant children. Finally, potential bias among the respondents themselves should be considered when interpreting study findings. First, provider practices are self-reported and may be overstated. Second, it is not known that the provider survey respondent in 2010 was the same as the provider respondent in 2016. For example, there is a smaller than 6 year difference in mean years of ECE experience providers reported in 2010 (16.9 years) and 2016 (18.1 years) for the 215 sites responding in both 2010 and 2016. Third, maturation bias among provider respondents is also a consideration. There was a significant association between 2010 years of ECE provider experience and mean increase from 2010 to 2016 in the PA best practices summary score but not with the nutrition best practices score. However, as suggested above, provider respondents may not be the same across 2010 and 2016 surveys.
Conclusions
In Minnesota, obesity rates among 2-to 4-year-olds enrolled in WIC from 2010 to 2014 dropped slightly from 12.7% to 12.3%. State-level surveillance of implemented best practices and policies in ECE settings can be informative, especially when repeated over time. The 'Healthy Start, Healthy State' study uniquely describes areas of progress and stalls and predictors of implementation practices over a 6-year period. The context is especially insightful as no additional nutrition or PArelated regulatory requirements targeting ECE settings were enacted within the state of Minnesota during the study time frame (Minnesota Department of Human Services 2015 Legislative Session Summary). Instead, healthy food and active play initiatives at the federal, state and local level were employed and credited for the significant improvements in implementation of best practices. These findings identify opportunities for targeted technical support and training along with potential future policy levers for stakeholders to consider.
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